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ABSTRACT 
The purpose of this study to determine the role of environmental conservation on 
water level management within dry lands in Kenya the Specific objective was to 
evaluate the role of soil conservation on water level management dry lands in 
Kenya, to examine the role of water conservation on water level management dry 
lands in Kenya and to find out the role of Reforestation on water level management 
dry lands in Kenya. The Significance of the Study is that the study will help in 
finding ways to manage and mitigate these challenges leading to better conservation 
of water and the available water resources. The study aims to focus on creating 
awareness on water conservation to the local community and make them have 
various skills that they can use to manage and conserve water in their day to day 
livelihood. A descriptive survey design was adopted for the purpose of this study. 
The study adopted descriptive research design. The researcher will choose a target 
population of 500 farmers across the Mbeere Region who are registered in 
Agricultural Association in the area and Data was collected through questionnaires 
that was distributed to the respondents and was analyzed using both quantitative and 
qualitative methods and later be presented through tables, bar graphs and pie charts. 
The findings the respondents stated Farmers have dug valleys to collect water and 
reduce soil erosion as a way of managing water level as proven by a mean of 
4.1600Farmers are encouraged to dig trenches to harvest water as a way of managing 
water levels in region as indicated by a mean of 3.5000Trees attracts water increasing 
water level in dry lands as indicated with a mean of 3,.5400.The famers in the region 
are recommended to practice Minimum tillage, trash farming (sowing through the 
stubble of the last crop), contour levee The main principle is to minimize water loss, 
and conserve soil structure. Slowing water-flow/runoff with contour levees, logs, 
rocks and small dams along streams, helps. The county should adopt an integrated 
approach to water resources development and management in their respective water 
sectors. The approach should recognize the need to develop and manage water, land 
and related resources in a coordinated manner and without compromising the 
sustainability of vital environmental systems. This is in line with good practice 
principles advocated in dry land water development, where water development has 
occurred and equal attention has been paid to implications on both land and the 
environment. The county government should adopt the Payments for ecosystem 
services and community-based management are most commonly associated with 
positive forest impacts, but have been studied in few contexts. Protected areas have 
more mixed results, with two-thirds of cases reporting positive outcomes.  
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OPERATIONAL DEFINITIONS OF TERMS 
Environmental protection is a practice of protecting the natural environment on 
individual, organization controlled or governmental 
levels, for the benefit of both the environment and 
humans 
soil conservation is the preventing of soil loss from erosion or reduced 
fertility caused by over usage, acidification, salinization 
or other chemical soil contamination 
Water conservation Water conservation includes all the policies, strategies 
and activities to sustainably manage the natural resource 
of fresh water, to protect the hydrosphere, and to meet 
the current and future human demand. 
Reforestation is the natural or intentional restocking of existing forests 
and woodlands that have been depleted, usually through 
deforestation. 
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CHAPTER ONE 
INTRODUCTION OF THE STUDY 
1.0 Introduction 
This chapter comprised of the background of the study, statement of the problem 
which was the main focus of the study and the objectives behind it. It also entails 
research questions, justification of the study and the scope of the study. 
1.1 Background of the Study 
Dry land ecosystems are characterized by frequent droughts, inherent low levels of 
biological productivity and low soil fertility (Thomas, 2007, MEA, 2015). They're 
conjointly among the world’s most variable and unpredictable environments wherever 
downfall is low and erratic and there's high inter-annual climate variability (Hesse, 
2011). Combined with social, economic and political factors these environmental 
challenges create dry land regions advanced development areas, one outcome of that 
has been their political and economic social process. The result has been pervasive 
financial condition associated underdevelopment in dry land areas; nevertheless, with 
social process there's conjointly an increasing realization that dry land areas have vital 
development potential. Securing water resources to beat variability in its access, in 
addition on free the climate extremes is central to unlocking the event potential of dry 
land areas. According to Nkonya, (2011) as long as the opposite key resources of dry 
lands embrace usually higher temperatures and plentiful alternative energy, that is 
progressively seen as a catalyst for socio-economic development. A strategic 
development of transport infrastructure and enhancements in access to markets plus 
property development and management of water resources could lead on to the 
transformation of dryland areas, and their connected contributions to socioeconomic 
development. However, with this push to develop and remodel dry land areas 
conjointly comes difference of opinion over access and management of resources, 
particularly water and land. 
 Water is one among the foremost necessary wants for human life; one among the 
variables is water levels. This has small considerably thanks to things like poor 
conservation, deforestation and poor conservation (Ramley, 2009). Conservation is 
that the bar of soil loss from erosion or reduced fertility caused by over usage, natural 
process, sanitization or alternative chemical soil contamination. Reducing erosion can 
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sometimes involve preventing splash erosion, or formation of crusts, or breakdown of 
structure, all of which can increase infiltration, so facilitate the conservation thence 
increasing water levels. Water is employed in several ways in which and a few of the 
uses area unit drinking, cleaning, cooking, and building functions, for agricultural 
activities like irrigation and farm animal care. There's got to consider obtainable 
conservation ways in which might use to reap and conserve water once the rains 
(Zheng, 2009) Deforestation is resolved by renewal that is that the natural or 
intentional restocking or replanting of existing forests and woodlands that are 
depleted, sometimes through deforestation. 
Water covers regarding seventy-one of the earth’s surface. Out of this share of water, 
only 2.5% of the Earth's water is water, and 98.8% of that water is in ice and 
groundwater. But zero.3% of all fresh is found in rivers, lakes therefore the necessity 
to conserve it. Water insufficiency affects each continent and around two.8 billion 
folks round the world a minimum of one month out of each year. It's calculable by the 
UN that by 2025 up to one.8 billion folks may face water insufficiency (Wikipedia). 
While not considering the consequences of temperature change, projections show that 
two.9 – 3.3 billion folks can be living in water stressed watersheds by 2025. Most of 
those folks are from developing countries, particularly in continent and Asia. 
Water conservation and management is one among the most issues facing dry lands 
within the world these days. This can be thanks to water shortages and insufficiency 
caused by the natural physical factors within these regions and lack of creation of 
awareness on the conservation of the obtainable water resources in the region 
(Rumley, 2009). Variety of challenges has affected the efforts to manage the water 
challenge. These embrace lack of community participation in management, high 
financial condition levels resulting in inability to obtain water, political influence and 
socio cultural beliefs in household's water provision. These area unit challenges that 
have featured the community based mostly facility comes in semi-arid regions of 
Kenya creating it tough to resolve the conservation drawback. Water insufficiency is 
one among the contributors to lack of conservation and management. It involves, 
water stress, water shortage and water crisis. Most littered with water insufficiency 
during a country area unit chiefly the native communities within the rural areas than 
the folks living in urban areas. This can be chiefly as a result of the native folks has 
few or no information on conservation and management; they have faith in the 
government and also the autochthones information to survive (Gause, 2012). Making 
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awareness to the native folks plays a serious role in serving to eradicate this crisis 
within the world. Water shortage drawback is anticipated to continue since growing 
populations, increasing demands, pollution, and governance issues still strain facility 
systems in many regions of the planet. 
1.1.1 Profile of Mbeere Region Residents 
Mbeere Region is one of the dry land areas and water scarcity has been a perennial 
problem. The communities living this area are less productive in comparison to the 
other counties, they have very low agricultural production activities and in terms of 
livestock, which is their main economic activity, production is also low. Their main 
economic activity involves fruit farming, maize farming, beans farming, rearing of 
cattle among others. The situation has worsened with the current dry spell leading to 
death of some people and part of their livestock. Mbeere Region has an approximate 
of 109,000 peoples according to 2009 census.  A Sh2.6 billion water project to serve 
the entire Region is under way as work on the stalled Sh230 million projects in 
Mbeere North would start soon after the conflict has been resolved, Siakago MP, Hon. 
Lenny Kivuti said. Speaking at Kanyuambora market, the MP said Phase One of the 
Sh2.6 billion project was expected to be complete by mid last year 2017 ahead of the 
General Election. Hon. Kivuti sought to assure the people of Siakago and Mbeere that 
the project would be completed soon so they could start enjoying pipe water.  
1.2 Statement of the Problem 
Humans have cut down trees which assist to store water and improve the climate. 
Colour from bushes slows water evaporation from thirsty lawns. Most newly planted 
trees need most effective fifteen gallons of water every week. As trees transpire, they 
produce atmospheric moisture. Bushes additionally reduce runoff by means of 
breaking rainfall thus permitting the water to float down the trunk and into the earth 
below the tree. This prevents hurricane water from sporting pollutants to the rivers. 
Whilst protected, trees act like a sponge that filters this water naturally and uses it to 
recharge groundwater elements. Planting greater bushes would contribute to resolve 
this trouble. There's lack of proper water level management through water 
conservation and control in Mbeere region. The county government needs to provide 
ways of water harvesting after the rains to reduce wastage of this critical resource. A 
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bit of water wastage is also accomplished at some stage in farming thru irrigation. 
Citizens ought to gain knowledge on cutting-edge farming strategies along with drip 
irrigation on the way to use less water for farming. The locals should additionally be 
careful on water conservation and control considering that they have none or 
inadequate information on water conservation and management; they rely on the 
authorities and the indigenous knowledge to live. Developing cognizance to the local 
people will play a primary position in addressing this hassle. There are constantly 
sturdy hyperlinks among measures for soil conservation and measures for water, and 
this is applicable similarly in semi-arid regions. Many measures are directed 
commonly to 1 or the other, however most comprises a detail of each. Reduction of 
surface run-off via systems or with the aid of changes in land management will also 
assist to reduce erosion. Lowering erosion will typically involve preventing splash 
erosion, or formation of crusts, or breakdown of structure, so that it booms 
infiltration, hence help the water conservation and as a result enhancing water level 
management. 
1.3 Objectives of the Study 
1.3.1 General Objective 
To determine the role of environmental conservation on water level management 
within dry lands in Kenya 
 
1.3.2 Specific objective 
i. To evaluate the role of soil conservation on water level management within 
dry lands in Kenya. 
ii. To examine the role of water conservation on water level management within 
dry lands in Kenya. 
iii. To find out the role of Reforestation on water level management within dry 
lands in Kenya. 
 
1.4 Research Questions 
i. What is the effect of soil conservation on water level management within dry 
lands in Kenya? 
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ii. To what extent does water conservation impact on water level management 
within dry lands in Kenya? 
iii. How does reforestation affect the water level management within dry lands in 
Kenya? 
1.5 Significance of the Study 
The study will help in finding ways to manage and mitigate these challenges leading 
to better conservation of water and the available water resources.   
 
The study aims to focus on creating awareness on water conservation and 
management to the local community and make them have various skills that they can 
use to manage and conserve water in their day to day livelihood.  
 
The study is meant to bring the various stakeholders together and integrate them with 
the local people in order to promote cooperation and coordination in water 
conservation and management.  
 
The study will promote sharing ideas and benchmarking with other regions on how 
we can achieve sustainable water level management, supply and development in 
Mbeere Region. This study will also help in the formulation of an action plan for 
sustainable water management and conservation.  
1.6 Scope of the Study 
The study focuses on determining the role of environmental conservation on water 
level management within dry lands in Kenya. The researchers choose a target 
population of 500 farmers across the Mbeere Region who are registered in 
Agricultural Association in the area. Thus the researcher opted for 10% of 500 as a 
target population to arrive at 50 respondents as a sample population. The study was 
carried out in the month of February 2018 to August 2018. 
1.7 Chapter Summary 
This chapter contained the background of the study on the general understanding of 
role of environmental conservation on water level management within dry lands in 
Kenya. The chapter also covered the statement of the problem, objectives of the study, 
research questions, and significance of the study and scope of the study. 
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CHAPTER TWO 
LITERATURE REVIEW 
2.0 Introduction 
This chapter discusses the theoretical review, the empirical literature review, the 
summary and research gaps to be filed by the study and the conceptual framework, 
the operationalization of variables and the chapter summary.  
2.1 Theoretical review 
This includes defining standards and discussing current theory/theories that are used 
in this research. The theoretical review demonstrates an expertise of theories and 
center principles which are applicable to the subject of the studies that relate it to the 
wider fields of understanding in the function of environmental conservation on water 
stages inside dry lands in Kenya. A theoretical overview is used to restrict the scope 
of the relevant statistics in particular variables and defining the particular perspective 
(framework) that the researcher took in reading and deciphering the facts 
accumulated, knowledge concepts and variables consistent with the given definitions, 
and building expertise through bearing on sure approaches to the connected theories 
inside the research. 
2.2.1 Social Learning Theory in Water Conservation Levels in Dry lands by 
(Bandura, 2017) 
Social learning theory emphasizes on the importance of perceptive and modeling the 
behaviors, attitudes, and emotional reactions to environmental conservation and 
management that absolutely impacts on the water levels in dry land. The speculation 
highlights the essential role that completely different governments round the world 
play in providing leadership on environmental conservation and its impact on water 
level management in dry lands through constructive human activities. Failure to 
exemplify the activity changes that policy needs to ascertain can considerably 
undermine any data and persuasion campaigns on availableness of water in dry lands, 
for instance, if agencies do not appear to be serious concerning saving natural scheme 
by implementing measures like renewal and conservation, the general public involved 
and anxious environmental stakeholders would be less concerned too, Bandura 
(2017). Social learning theory stresses that folks learn by trial and error. This can be 
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exemplified on the requirement whether or not as to if we have a tendency to conserve 
setting with the aim to receive a bequest or credited future advantages from protective 
setting or whether non-commitment to environmental conservation can cause damage 
like climate changes, persistent drought and loss of underground water in ground 
areas. perceptive water level in dry lands comes together with completely different 
postulation, through observation one will learn and strategize on the suitable measures 
to conserve and improve water level management in dry lands by fashioning 
environmental conservation measures on soil, water and planting of trees. 
2.2.2 Water Cycle, Watershed Theory and Water level management in dry lands 
The worldwide water cycle is the non-stop cycle of water between the environment 
and the earth’s surface. The quantity of water circulating through the cycle is inno 
way adjustments (boulding, 2012), but, the shape wherein the water exists both gas, 
liquid, or solid does exchange within the dry lands. Sun electricity powers the water 
cycle, shifting water into the atmosphere, and then precipitating the water to the 
earth’s surface. A series of storage stages and switch techniques exist between the land 
and the ocean.  
Floor water doesn’t dwell there for long more so inside the dry lands, but the method 
can be constructively tormented by human sports inclusive of reforestation that will 
lessen the price of evaporation of surface water inside the dry lands. Reforestation is 
related to transpiration, the term frequently given to the process of water vapor being 
given off by using plant life. This gaseous form of water will upward thrust into the 
ecosystem. As soon as the, condensation of the evaporated water converts the vapor 
into a liquid (or solid) inside the ecosystem, assisting to shape clouds, condensation 
relieves the environment of the water vapor that it was stockpiling, sending the water 
back to the earth as precipitation (ecological economics, 2011). 
When it rains, the water infiltrates or seeps down into the floor thru the pores or areas 
in soil and rock. This water will reach a ground water saturation region (ecological 
economics, 2011). This procedure of constantly replenishing the earth’s water deliver 
beneath the earth’s floor is referred to as recharge. The water that does not evaporate 
or soak into the soil generally drains into streams, rivers, marshes, lakes, and 
eventually the sea. The land vicinity from which the water drains to a given point is a 
watershed or drainage. The extra water of the drain board makes its way down into 
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the drain of the sink (boulding, 2012). The drainage like Mbeere dam is an area of the 
total land that contributes its extra water into a waterway. Small circulate in Mbeere 
vicinity drain water from dry land or primary land of Mbeere and be part of big 
streams. River Tana is a good instance of small creeks or rivers flowing into larger 
waterways. The river Tana drains a watershed from parts ofKenya all the manner to 
coast and into Indian Ocean. It's far the largest river in Kenya, it flows through 
Mbeere place and has seven fork dams that generates strength and water for irrigation. 
The rivers and its supply provide an awesome example of a water cycle and drainage 
that may be impacted through reforestation, soil conservation and water conservation 
within the sub county of Mbeere. 
2.2.3 Facilitation Theory of Conservation and Water level management in dry 
lands by Carl Rogers 2010 
Carl Rogers developed theory of facilitation during 2010s, this was to elaborate on 
how individuals can learn to conserve the environment from educator who can be a 
botanist, environmental specialists, a lecturer, Non-governmental organizations or the 
government. The educator on environment and water conservation specialist acts as a 
facilitator and by establishing an atmosphere in which learners feel comfortable to 
consider new ideas in water conservation and management, soil conservation and 
reforestation. They put the facts they learnt in to attainable actions and are not 
threatened by external factors such as hostile environmental conditions experienced in 
dry lands. Given that there is some resistance to and unpleasant consequences of 
giving up what is currently held to be true. Though the coach and learner relationship 
is that the learner must have their experience reflected in the instruction process, "The 
direction of movement" is something that Rogers saw as resting with "the client." 
 This "person centered" approach can be applied to Rogers's ideas in training farmers 
in environmental conservation maters and increasing availability of water in dry lands 
like Mbeere Region. Thus coaching must embrace the individual experience of the 
people living in dry lands. The trainer is the facilitator of this learning process in 
water, soil and reforestations. 
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2.3 Empirical Review 
Empirical review is a directed search of published works, including periodicals and 
books, that discusses theory and presents empirical results that are relevant to the 
topic at hand (Zikmund, 2010). Literature review is a comprehensive survey of 
previous inquiries related to a research question (Kaifeng and Miller, 2009).  It allows 
a researcher to place his or her research into an intellectual and historical context. The 
empirical review is based on the following objectives of the study. 
2.3.1 Effect of Soil Conservation on Water level management in dry lands 
In many cases tillage operations are performed mainly out of mere tradition 
(Greenland, 2015). Unfortunately, compared to conditions in wine producing regions 
it is not generally known that frequent tillage may cause damage to the soil rather than 
improving it as a medium for root growth (Greenl.and, 2017). Even if done 
infrequently with the sole intention of keeping the soil surface free from moisture 
consuming weeds, a slow but incessant breakdown of soil structure may result. These 
practices may, in the long run, lead to the formation of a subsoil tillage pan and the 
accompanying pulverization of surface layer (Van Huyssteen& Weber, 2010a) with 
an undesirable effect on water storage in the subsoil layers. 
Many researchers concluded that clean cultivation conserve soil moisture (Mohr, 
2010). On the contrary, plant residues left as a mulch cover on the untilled soil 
surface, will conserve soil moist much more effectively. Many attempts have been 
made to delineate a number of zones or regions and sub-zones of areas for the 
formulation of plans for development and utilization of natural resources. Physio-
graphically, India has been divided into four major divisions (Singh, 2011) and into 
six water resource regions. It has also been divided into seven main hydrological 
zones with the problems caused by sedimentation in the multipurpose reservoir to the 
soil conservation programme mainly in mind (Bali J.S. 2009). At the Soil 
Conservation Centre, Dehra Dun, considering major soil groups, vegetation classes, 
physiography, rainfall and availability of irrigation, the country has been divided into 
twenty land resource regions and 186 land resource areas (Gupta et al, 2010). Again, 
for studying soil erosion with n. distinct bias toward geology, the country has been 
divided into five first order physiographic regions (Aamad, 2013). 
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After reviewing all these existing delineations end keeping in mind the integrated 
approach for analyzing soil erosion problems as well as for appreciating the current 
erosion control practices, the delineation made by Gupta et al, (2010) has been 
regrouped into ten major Soil Conservation Regions. The distribution of areas under 
various soil conservation regions along with the annual rainfall and temperature 
ranges as well as available data on intensity ratio, and rifling hazard ratio. 
The conservation treatments meant to reduce or prevent sheet erosion while achieving 
the desired moisture conservation and/or runoff disposal, range from contour farming 
to bench terracing. The performance of different conservation practices for controlling 
sheet erosion has been evaluated at a number of research stations (Tejwani et al, 2015) 
and also reviewed elsewhere (Das, 2014), 
To illustrate the relative effectiveness of a few practices, the results from the Nilgiri 
hills in the southern red soil region are given. On these hill slopes, that have lateritic 
soils, up and down cultivation of potato caused a soil loss of 39 t/ha/Year whereas 
nutrient losses were Rs 333/ha (at the market price of 2013). Simple contour 
cultivation reduced the soil lose to 15 t/ha/year and nutrient losses to Re 130/ha. The 
cultivation was on non-paddy benches the soil loss was reduced to about 1 t/ha/year 
and the nutrient losses to Re. 10/ha/Year (Raghunath et al. 2013). 
Terracing is by far the most effective and widely practiced field measure for 
controlling or preventing erosion in different soil conservation regions. Terracing has 
also been adapted in different ways to meet varied physiographic and climatic 
conditions. In a general way, it can be defined as a series of mechanical barriers 
across the land slope to break the slope length and also to reduce the slope degree 
wherever necessary. On the steeper hill slopes there are graded (non-paddy) or leveled 
(paddy) benches constructed by restricted leveling and with provision for disposal. 
The system also applies to lower slopes where it is developed by raising bunds and 
then achieving the leveling through paddling. For rolling and flatter lands, with high 
rainfall, the system means graded hundo or banks (narrow bane graded bonding) and 
for land with scanty or erratic rainfall, narrow base (level) terracing is practiced to 
conserve moisture as well as reduce soil erosion. For better moisture conservation on 
larger areas as well as for control of soil erosion, it was observed that land treatment 
between the bunds, e.g. partial leveling (Saha and Patel, 2010) or cultivation along the 
11 
 
contour, offers better protection as well as moisture conditions for higher production. 
For rolling lands and hill elopes with inadequate soil depth, graded trenches or 
contour trenches are used for forestation or plantation crops like tea or coffee. Field as 
well as experimental data shows that terracing controls runoff, checks soil erosion, 
helps to improve moisture conservation, groundwater storage and crop yields 
(Satpute, 2012; Das, 2014). 
The eastern red soil region has an intensity ratio around 1.73, whereas the riling 
hazard ratios range from 1.09 to 4.23. The region is subject to almost -recurrent 
moderate drought in spite of good rainfall (George et al, 2013). The southern red soil 
region, on the other hand, has a similar intensity ratio but generally a low riling 
hazard ratio." flowerer, the region is by and large subject to severe drought hazards. 
Contour bonding with a surprising arrangement often proves adequate. A typical 
contour bund cross section with a loose, Small tanks for storing and utilizing water for 
paddy cultivation on benches are also extensively used. 
2.3.2 Effect of Water Conservation on Water level management in dry lands. 
Dry lands are home to roughly a third of humanity and include a disproportionate 
share of the world’s poorest people. Of the estimated 2 billion residents in dry lands in 
2015, 90% lived in developing countries (MEA, 2015). Poverty statistics show a 
legacy of under- and mal-investment in basic social services and human rights in dry 
land areas. While this study examines the suitability of water interventions in dry land 
area, it also recognizes that in many countries a major part of the problem is the long-
term inadequacy of investment in water resources management. Massive investment 
in water technology enables rich nations to offset this impact, whereas less wealthy 
nations remain vulnerable. On the other hand, investment strategies emphasizing 
water supply stabilization and delivery are not remedying the underlying causes of 
water scarcity. Moreover, they tend to incorporate some of the very factors that 
negatively impact biodiversity through flow distortion and habitat loss from 
unsustainable water resources development (Vörösmarty et al., 2010). 
Dry lands are not only rural areas; many of the world’s biggest cities are found in dry 
land areas, such as Los Angeles, Karachi, New Delhi, Nairobi and Embu Town. 
Water supply to these urban centers is often dependent on the sustainable 
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management of highlands and upper stretches of basins which can also and be 
comprised of dry lands. Zheng et al. (2009) reported that land uses changes were 
predominant factors for the reduction in mean annual stream flow in the headwaters 
of the Yellow River basin. Approaches to water development in dry land areas include 
development of groundwater resources through boreholes for domestic and productive 
uses, construction of dams capturing more surface water in the soil, soil and water 
conservation, and water harvesting (Hutchinson and Herrman, 2009). 
Water harvesting is the practice of managing water levels by collecting and storing 
water from various sources for productive purposes. When harvested from a 
watershed and conveyed to the ponds, dams or directly to a cropped area for storage 
and subsequent use, it can substantially increase water made available for garden 
irrigation, livestock water supply and other domestic agricultural needs. Instead of 
runoff being seen as a problem causing erosion, it is seen as a resource that can be 
taped and used for crop and livestock production, and even domestic purposes. 
Conceptually, water harvesting refers to the induction, transfer and concentration of 
runoff onto man-made structures with the aim of increasing the effective rainfall and 
its storage as soil moisture so that it is available for crops for longer periods. 
Descriptions of water harvesting systems single out rain harvesting using within field 
systems or micro-catchments, flood water harvesting or water spreading from the 
water courses, and runoff harvesting using external catchments as the most common 
(Critchley et al., 2012). Typical characteristics of water harvesting have been outlined 
by (Young and Gowing, 2016). Rainwater harvesting is aimed at collecting runoff 
from a catchment area and concentrating it for use in a targeted area. The aim of 
rainwater harvesting is to capture and conserve the water as early as possible before it 
flows untapped into rivers: ground water or vanishes as evaporation. Essentially, 
rainwater losses through infiltration are prevented or minimized and runoff build up is 
enhanced through appropriate technology and strategies. 
Pacey and Cullis (2016) established that rain water harvesting is one of the most 
feasible options of collecting water for many areas and it is indeed a major activity of 
water resource management. Rainwater harvesting is nothing but the collection and 
conservation of rainwater at an early stage in the hydrological cycle to ensure the best 
use of rainfall before it has run away into rivers and ground water or has disappeared 
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by evaporation. According to the authors rain water harvesting has provided safe 
water to a number of islands and other places with no rivers and no good ground 
water sources. A number of ingenious appropriate technologies and practices are 
available in different places for rainwater harvesting. The study also made a detailed 
research on a number of peoples' appropriate technologies for harvesting water. 
Those technologies were low cost, locally developed, simple easily manageable 
technologies fulfilling all the features of appropriateness Wright (2009) argues that the 
indigenous wisdom has got its place in water resource management. Water witching 
(divining), an indigenous practice of locating underground water is being successfully 
implemented in many villages. It is of great surprise that when modem gadgets fail 
Agganval and Narain (2012)" explained the role of ago-forestry in maintaining and 
conserving water resources. The diverse ago-forestry practices in India had its impact 
on the countries water resource management. According to them, when this practice 
has drastically altered, the problem of water scarcity is becoming acute. Kerr 
(1989)'% observed that darning rivers and diverting water is not the solution of the 
water problem of the developing countries. He had suggested that the community 
water development projects imbibing the philosophy of appropriate technology should 
come up for addressing the water problem. 
According to Ryan (2014) different governmental plans to mitigate the grave water 
problem will only aggravate the situation. He is of the opinion that millions of deep 
bore wells and pumps installed by different governments in the country has never 
solved the problem, but it has made the problem more acute. He writes: These pumps 
have reduced water tables, rendered open wells and tanks dry; and made the water 
problem more acute. In several coastal areas the deep pumps are sucking seawater that 
sweeps in due to over exploitation of ground water and forcible sucking with electric 
motors or oil engines. In several locations bore water has substantial mineral 
contamination. 
2.3.3 Reforestation on Water level management in dry lands 
In dry land environment, many plant species can coexist by the use of the wisdom of 
sharing water sources under intense water pressure in harsh environment. In arid 
areas, intra- and inter particular opposition for water is acute and severe due to the 
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lack of water (rumley, 2006). Even though the information of sharing water sources 
for coexistence beneath water strain have to come into play in such surroundings, the 
competitive exclusion precept approach that species using the same area of interest 
cannot coexist. This is an essential principle in ecology (gause, 2012). Therefore, flora 
that seem that allows you to proportion water basically use unique water resources.  
Compared to grasslands or brief-cycle vegetation, forests have huge above-ground 
biomass and deeper roots. Therefore, forests can use more water (wang, y. Et al., 
2011) and might seize large quantities of carbon via photosynthesis as carbon and 
water cycles are exceptionally coupled (law et al., 2011). World-extensive plants 
manipulation experiments show that woodland removals reduce water use, i.e., over 
transpiration (et), and hence increase watershed circulate drift. However, reforestation 
or afforestation on watersheds previously protected by native grassland can reduce 
stream go with the flow due to an increase in to (andr´eassian, 2014). Forests have 
better than harvested websites or croplands, so groundwater table degrees are usually 
decrease under forests (solar et al., 2011). 
There are numerous varieties of water assets and a selected approach is important to 
use every water useful resource kind; it isn't feasible to use many kinds of water assets 
with handiest one method. At the same time, the water surroundings in drylands 
regions does not permit one species to adapt with many strategies. In medical terms, 
understanding in ecology is an existence records approach. Each plant species can 
hire species unique strategy to cozy a water source however it could use only be part 
of water resource and, as an end result, they could coexist as a member of the arid 
land ecosystem in a quantity appropriate for the quantity of available water. There are 
3 feasible techniques for plant life to survive water scarcity: drought tolerance; use of 
precise water source; and making use of water leftover with the aid of different plant 
life. In long term, these timber attract rain and motive cyclic rainfall which will 
increase water degree in the dry lands. 
Using reforestation to possibly mitigate effects of climate trade has been 
recommended for Africa in standard and especially west Africa. The ipcc (2007) 
predicted that, because of weather exchange, among 75 and 250 million human beings 
ought to experience more water stress by 2020. For over seventy years, geo-
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engineering practices like reforestation have been proposed to modify meteorological 
approaches favorably within the region. 
Stebbings (2015) argued for a forestation in west Africa. By establishing forests in 
land previously unfrosted, precipitation and soil retention could increase. Moreover, 
woodland plantations were proposed (Enger and Tjernstrom 2011) that might 
substantially growth precipitation to the factor wherein irrigation would not be 
required. 
Abiodun et al. (2012) ran local weather model simulations to investigate local and 
local effects of reforestation in west Africa. West Africa changed into described in 
terms of 3 zones: The Sahel, the savanna, and the guinea zones. Nine numerical 
studies were then achieved with one control followed by eight distinct scenarios with 
extraordinary quantities of reforestation in the zones (e.g., Sahel region absolutely 
reforested, 100% reforestation in Nigeria) to have a look at the impact of reforestation 
in distinctive areas of west Africa. The authors mentioned that in their simulations, 
reforesting western Africa impacted regions past the preliminary reforestation. In all 
reforested area but the vicinity bordering the reforestation experienced warming. 
Inside the reforested zone, monsoon winds slowed due to elevated surface roughness 
and weakened meridional temperature gradient. These alterations delivered a cooling 
within and upwind of the reforested place however warmed downwind of the area. 
The impact on precipitation and temperature patterns various based at the place of the 
reforested vicinity. For instance, with reforestation in the savanna, rainfall was 
reduced north of the region due to delays in monsoon waft. In evaluation, whilst the 
Sahel was reforested, rainfall was decreased south of the place because of a behind 
schedule monsoon. 
Normal, the authors concluded that whilst the cooling temperatures or elevated 
precipitation may additionally mitigate a few impacts of worldwide weather alternate 
within the altered regions, location beyond the reforested land might have more 
suitable warming and reduced precipitation. For this reason, extra studies are needed 
to further check out effects of large scale reforestation in western Africa 
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2.3 Summary and Research Gaps 
Environmental conservation is one of the key element of promoting ecological 
sustainability and increasing water level management dry lands in Kenya and across 
the world more so to the arid areas and desert regions. Conservation of the 
environment involves taking care to immediate stimuli, this incorporates soil 
conservation, water conservation and reforestation. Interacting with nature helps us to 
learn, understand and develop theories to support environmental conservation. Some 
previous scholars developed key concepts and theories that support environmental 
conservation by nature and by practice. Some of the used theories are Social Learning 
Theory, Water Cycle, Watershed Theory and Facilitation Theory of Conservation. 
From the foregoing overview of relevant literature, it is glaring that research within 
the vicinity of environmental conservation on water stages within dry lands in Kenya 
has been achieved however now not in a comprehensive approach. All of the literature 
reviewed shows that preceding researchers concentrated on a few variables of 
environmental conservation while this look at covers extra vital variables that had 
been little explored via previous research like soil conservation, water conservation 
and reforestation mainly within the dry-lands of Mbeere area. From the analysis of 
relevant literature, it's been discovered that there is few research unique to 
environmental conservation on water tiers inside dry lands in Kenya. They have a 
look at therefore intends to fill the expertise gap in literature via analyzing the 
function of environmental conservation on water degrees inside dry lands in Kenya 
2.4 Conceptual Framework 
This is schematic diagram that shows the relationship between the independent 
variable and dependent variable. According to Kothari (2014), it constitutes an 
important milestone in the understanding of the conceptualization process. Thus the 
conceptual framework shown below provides basis of parameters to determine the 
variable relationship. 
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Figure 2.1 Conceptual Framework 
Independent Variables                                                              Dependent Variable  
 
 
  
 
 
 
 
 
 
 
 
2.5 Operationization of variables 
Table 2.1 Operational definition of variable 
 
 
 
 
 
 
 
 
 
 
  
Soil Conservation 
Water Conservation 
Reforestation 
Water Level 
Management 
Reforestation 
Plant Trees 
Forest management practices  
 
Soil Conservation 
• Contour ploughing. 
• Terrace Farming. 
• Keyline design 
. 
 
 
Water Conservation 
Dig trenches  
Dug dams  
Rain water harvesting  
 
Water 
Conservation 
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2.6. Chapter summary 
Here by discussed the Literature review with theories associated to Role of 
environmental conservation on water level management within dry lands in Kenya, 
empirical literature review with examination of other’s studies on the factors affecting 
Role of environmental conservation on water level management within dry lands  in 
Kenya., the summary and gaps between literature and empirical that need to be filed 
by the current study, the conceptual frame work with demonstration of independent 
and dependent valuables. It also states about operationalization of valuables by a brief 
clarification of how they are defined and measured. 
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CHAPTER THREE 
RESEARCH DESIGN AND METHODOLOGY 
3.1 Introduction 
This chapter presents in details the methodology to be adopted in carrying out the 
study. It covers the following aspects: research design, study population, sampling 
and designing techniques used, instrumentation, data collection, validity and 
reliability as well as data analysis and presentation. This is described as an 
operational frame work within which facts are placed so that their meanings may be 
defined.  
3.2 Research Design. 
According to Kothari (2007), research design is the blueprint for fulfilling research 
objectives and answering research questions. It is a master plan specifying the 
methods and procedures for collecting and analyzing the needed information. This 
study adopted a descriptive research design. The choice of the research design was 
based on the fact that descriptive research is concerned with description of the state 
of affairs as it exists at present. 
It describes the characteristics of a particular individual or of a group. In descriptive 
research, the researcher has no control over the variables and only report what has 
happened or is happening (Kothari, 2014). According to Mugenda and Mugenda 
(2013), the major purpose of descriptive research is to determine the relationship 
between an independent variable and a dependent variable. The study consisted of 
both qualitative and quantitative approaches. The qualitative approach was 
concerned with subjective assessment of respondent’s opinions on water 
conservation, soil conservation and reforestation while the quantitative techniques 
was used to present numerical data. 
3.3 Target Population and Sample Frame 
According to Ngechu (2014), a population is a well-defined as a set of people, 
services, elements, events or group of things or households that are being 
investigated. Mugenda, (2013) defines target population as that population to which 
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a researcher wants to generalize the results of the study.  The researcher choose a 
target population of 500 farmers across the Mbeere Region who are registered in 
Agricultural Association in the area. 
 
Table 3.1 Target Population 
Farming Sector Number of registered 
farmers  
Percentage of Target 
population 
Fruit Farmers 83 16.6 % 
Mize and Beans Farmers 200 40% 
Cattle Farmers 115 23% 
Others 102 20.4 % 
Total 500 100% 
Source: Mbeere Region Agricultural Association, (2018) 
3.4 Samples and Sampling Procedure. 
A sample is a subject of a particular population. The sample must be large enough to 
represent the salient characteristics of the target population (Mugenda 2013). 
Sampling is a procedure through which some elements are selected from the 
population to be representative of the same. The basic idea is that by selecting a 
sample, conclusions can be drawn about the entire population. The researcher used 
simple stratified random sampling.  Due to resource and time constraints, 
percentage sampling was used in this study to select a sample of 50 farmers form 
Mbeere Region Agricultural Association, according to (Kothari, 2014) at least 10 % 
of the target population is a good representation of the sample size. Thus the 
researcher opted for 10% of 500 as a target population to arrive at 50 respondents as 
a sample population. 
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Table 3.2 Sample Population 
Farming Sector Target 
Population 
Sample Population Percentage of Sample 
Population 
Fruit Farmers 83 8  16% 
Mize and Beans Farmers 200 20 40% 
Cattle Farmers 115 12 24 % 
Others 102 10 20% 
Total 500 50 100% 
3.5 Data Collection Instruments and Procedure 
Data collection instruments involved methods used to collect data from the selected 
respondents. The researcher used structured developed questionnaires to collect data 
from respondents. Before commencing the actual data collection exercise, the 
questionnaires was tested by sending three of selected respondents with a view of 
amending questions with some difficulties. Questionnaires were preferred because 
each respondent got the same set of questions in exactly the same way. 
Questionnaires yield more data that both open and closed ended questions in line 
with the research topic. The questionnaires was dispatched to the respondents 
through hand delivery on set date and allocated enough time to allow respondents to 
familiarize with the questions before filling them.  
3.5.1 Data Validity and Reliability 
According to Zikmund, (2010) posits that data instrument is considered to be reliable 
if the results of a study can be reproduced under a similar methodology. Thus 
reliability is the extent to which measures yield consistent results and it is free from 
errors (Zikmund 2010). Reliability outlines; degree to which a measurement in 
repetitive ground remains similar and stable over given time estimate by determining 
the association between the scores obtained from different administrations of the 
instrument. An instrument is to be considered reliable if the degree of association is 
high, validity of the measuring instrument determines whether the research truly 
measures that which it was intended to measure or how truthful the research results 
are. For validity and reliability, the researcher will conduct a pre- study analysis to 
have experience from the farmers in Mbeere Region that experiences dry spell going 
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through content analysis. 
3.6 Data Analysis and Presentation. 
Data analysis is a process that involves data sorting, data editing, data coding, data 
entry, data processing and interpretation of the results (Krefting 1991). Qualitative 
data was analyzed through coding against the set variable. Editing of the data to be 
collected with careful scrutiny of the filled questionnaires. This was done after 
collecting the questionnaires to ensure that the data is accurate, consistent, 
uniformly entered, complete and well arranged to facilitate coding and tabulation. 
Simply the tabulation was to analyze the collected data. The data to be collected 
were analyzed using MS excel software and presented in charts, graphs and tables. 
 
3.7 Ethical Considerations 
The research was voluntary and none of the respondent was forced to take part in the 
research however the researcher took time to explain to the respondents the 
importance of this research to them and to the research and any participation was   
highly appreciated. 
All data that was collected in the organization was only used for education purpose 
and no information was reproduced without the consent of the organization and the 
researcher.  
The respondents were assured that the information they share was confidential and all 
respondents will not be allowed to give their personal details and all information was 
coded. 
A “strictly anonymous” examine design is one in which it's far impossible to trace 
statistics or data back to the research issue from whom it became received.  In 
different phrases, the records can't be diagnosed to any specific research participant, 
not even by way of the researcher.  The research will do a complete separation, the 
observe design to be involved within the introduction of a code linking the subject’s 
identification to a pseudonym, as it identity of the difficulty may be traced to the 
records, written consent shape became accumulated, and this consent shape needs to 
be separated from the statistics that the challenge will offer. 
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Confidentiality of the data to be gathered through the questionnaires and anonymity of 
the respondents was guaranteed. The respondents were required to compose their 
names on the questionnaires. The secondary data gathered from outer sources will not 
be modified, kept confidential and was utilized with the end goal of this examination 
only. The respondent consent will look for and they were compelled to respond to the 
questions on the off chance that they were not willing to do as such. 
Before conducting the research, the researcher did a pre visit to the organization and 
seek information from the organization management. The researcher involved the 
management on the extent and what information the researchers seek. 
3.8 Chapter Summary 
This research methodology chapter provides a research methodology; research, target 
population, sample and sampling technique, instruments, pilot study, data collection 
procedure, data analysis and presentation, ethical considerations and chapter 
summary.  
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CHAPTER FOUR 
DATA ANALYSIS AND INTERPRETATION OF FINDINGS 
4.0 Introduction 
This chapter covers data analysis and interpretation of findings. The chapter addresses 
the general information about respondents, the findings generated from the study, 
descriptive and inferential statistics. 
4.1 Presentation of Research Findings 
4.1.1 Response Rate 
Table 4.1: Response Rate 
Response  Frequency Percent 
Returned 50 100 
Unreturned 0 0 
Total 50 100 
 
A total of 50 respondents were involved in the study from which 50 of the 
respondents filled the questionnaire and returned with a percentage rate of 100% 
whereas 0% of questionnaires were not returned. For this reason, the study established 
that the response rate was considered excellent. From the analysis it can be concluded 
that majority of the respondents were able to participate in the study. According to 
Schein (1992), above 60% is an excellent response rate, 50% response rate is good 
while 30% is not viable. This is as shown in Table 4.1 
 
4.1.2 Gender of respondents 
Table 4.2 Gender of Respondents 
Gender  Frequency Percent 
 
Male 28 56.0 
Female 22 44.0 
Total 50 100.0 
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Figure 4.1 Gender of Respondents 
 
The respondents were asked to indicate their response on gender According to the 
findings, 56.0% of the respondents were male while 44.0% were female respondents 
and was shown on table and figure 4.2. The interpretation derived from the study 
revealed that there was gender imbalance. 
4.1.3 Highest Educational Level 
Table 4.3 Highest Educational Level 
 Frequency Percent Cumulative Percent 
 
primary 20 40.0 40.0 
secondary 18 36.0 76.0 
college 11 22.0 98.0 
university 1 2.0 100.0 
Total 50 100.0  
 
Figure 4.3 Highest Educational Level 
 
male
56%
female
44%
gender
Highest Educational Level  
primary
secondary
college
university
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Based on the research findings from table 4.2 the respondents were asked to indicate 
their level of education According to the findings, 52.1% of the respondents had 
college diplomas, 13.7% had secondary education, and 34.2% of the respondents had 
university degrees. This indicates that most of the respondents had college education.   
4.1.4 Number of Years Practicing Farming 
Table 4.4Number of Years Practicing Farming 
 Frequency Percent Cumulative Percent 
 
2 - 5 years 1 2.0 2.0 
5- 10 years 35 70.0 72.0 
Over 10 years 14 28.0 100.0 
Total 50 100.0  
 
Figure 4.3Number of Years Practicing Farming 
 
 
 
Based on the research findings from table and figure 4.4 the respondents were asked 
to indicate the number of years they have been practicing farming According to the 
findings, 70% of the respondents the number of years they have been practicing 
farming is 5-10 years, 28% have been farming over 10 years , while 2% of the 
respondents stated the number of years they have been practicing farming was 
between 2 years and five years. This indicates that most of the respondents had been 
practicing farming for last 5 to ten years. 
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32%
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13%
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4.1.5 Age of the respondents 
Table 4.4Ages of the Respondents  
Age  Frequency Percent Cumulative Percent 
 
Less than 25 years 4 8.0 8.0 
26-40 years 25 50.0 58.0 
41-50 years 17 34.0 92.0 
Over 50 years 4 8.0 100.0 
Total 50 100.0  
 
Figure 4.4Ages of the Respondents  
 
Table 4.5 indicates analysis on age brackets of the respondents. Based on those 
respondents, majority of the respondents were in the age bracket of 26-40 years as 
represented by 50%, 8% of the respondents indicated they were less than 25 years, 
while 34% of the respondents indicated they were within the age bracket of 41 year 
and 50 years, lastly 8% of the respondents indicated were within the age bracket of 
above50 years. 
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4.1.6 Soil Conservation and Water Level Management within Dry lands 
Table 4.5 Rating Soil Conservation and Water Level Management Within Dry 
Lands 
 Mean Std. Deviation Variance 
Local government advocates for soil 
conservation through appropriate land 
tillage. 
3.2600 .72309 .523 
Farmers in Mbeere Region practice soil 
conservation measures 
3.1800 1.00387 1.008 
Most farmers do mulching to conserve soil 
water 
3.7200 1.05056 1.104 
Farmers have dug valleys to collect water 
and reduce soil erosion 
4.1600 .46773 .219 
N =50 
   
 
The respondents had been asked to indicate their level of agreement with statements 
pertaining to soil conservation as a factor that impact on the water level management 
within dry lands in Kenya, The findings are presented in table 4.5 according the 
findings the respondents stated Farmers have dug valleys to collect water and reduce 
soil erosion as a way of managing water level as proven by a mean of 4.1600, 
followed by those respondents that stated most farmers do mulching to conserve soil 
water as a way of water level management within dry lands in Kenya as indicated by 
3.7200, respondents stated the Local government advocates for soil conservation 
through appropriate land tillage as a way of water level management within dry lands 
in Kenya was indicated by a mean of 3.2600 and lasly with a mean of Farmers in 
Mbeere Region practice soil conservation measures as way of water level 
management within dry lands in Kenya with a mean of 3.1800 based on the research 
findings concurs with Singh, (2011)On the contrary, plant residues left as a mulch 
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cover on the untilled soil surface, will conserve soil moist much more effectively. 
Many attempts have been made to delineate a number of zones or regions and sub-
zones of areas for the formulation of plans for development and utilization of natural 
resources. Physio-graphically, India has been divided into four major divisions and 
into six water resource regions. 
4.1.7Water Conservation 
Table 4.6 Rating Water Conservation and Water Level Management within Dry 
Lands 
 N Mean Std. Deviation Variance 
Farmers are encouraged to 
dig trenches to harvest water 
50 3.5000 1.21638 1.480 
County Government of 
Embu has dug dams used for 
irrigation 
50 3.3400 1.09935 1.209 
Rain water harvesting is 
practiced by farmers in dry 
lands 
50 3.3400 1.09935 1.209 
Water from River Tana is 
used by farmers in the dry 
lands 
50 3.1200 1.22291 1.496 
Valid N (listwise) 50    
 
The respondents had been asked to indicate their level of agreement with statements 
pertaining to water conservation as a measure of protecting water level management 
within dry lands in Kenya. The findings are presented in table 4.6 according the 
findings the respondents stated Farmers are encouraged to dig trenches to harvest 
water as a way of managing water levels in region as indicated by a mean of 3.5000, 
on the statement that the  County Government of Embu has dug dams used for 
irrigation as a way of managing water levels in the region had a mean of 3.3400, Rain 
water harvesting is practiced by farmers in dry lands used to manage water level had a 
mean of 3.3400, Water from River Tana is used by farmers in the dry lands as a way 
of managing water levels in the dry land 3.1200. Based on this study finding concurs 
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with Pacey and Cullis (2016) established that rain water harvesting is one of the most 
feasible options of collecting water for many areas and it is indeed a major activity of 
water resource management. Rainwater harvesting is nothing but the collection and 
conservation of rainwater at an early stage in the hydrological cycle to ensure the best 
use of rainfall before it has run away into rivers and ground water or has disappeared 
by evaporation. According to the authors rain water harvesting has provided safe 
water to a number of islands and other places with no rivers and no good ground 
water sources. A number of ingenious appropriate technologies and practices are 
available in different places for rainwater harvesting. 
 
4.1.7 Reforestation 
Table 4.7 Rating Reforestation and Water Level Management within Dry Lands 
 N Mean Std. Deviation Varianc
e 
Local peoples in Mbeere Region 
are encouraged to plant trees 
50 3.1800 1.15511 1.334 
Trees attracts water increasing 
water level in dry lands 
50 3.5400 1.23239 1.519 
Government and NGOs have set 
up reforestation projects in 
Mbeere Region 
50 3.2200 1.29819 1.685 
Farmers in Mbeere Region 
depend on trees for their source 
of livelihood 
50 3.3600 1.38151 1.909 
Valid N (listwise) 50    
 
The respondents had been asked to indicate their level of agreement with statements 
pertaining to reforestation as a measure of protecting water level management within 
dry lands in Kenya. The findings are presented in table 4.7 according the findings the 
respondents stated Trees attracts water increasing water level in dry lands as indicated 
with a mean of 3,.5400.Farmers in Mbeere Region depend on trees for their source of 
livelihood indicate with a mean of 3.3600, on the statement on Government and 
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NGOs have set up reforestation projects in Mbeere Region was indicated with a mean 
of 3.2200 while lastly Local peoples in Mbeere Region are encouraged to plant trees 
was the least rated as indicated with a mean of 3.1800 based on the research findings 
this research finding concurs with(gause, 2012) that stated In dry land environment, 
many plant species can coexist by the use of the wisdom of sharing water sources 
under intense water pressure in harsh environment. In arid areas, intra- and inter 
particular opposition for water is acute and severe due to the lack of water. Even 
though the information of sharing water sources for coexistence beneath water strain 
have to come into play in such surroundings, the competitive exclusion precept 
approach that species using the same area of interest cannot coexist. This is an 
essential principle in ecology. Therefore, flora that seem that allows you to proportion 
water basically use unique water resources. 
 
4.1.8 Correlations 
Table 4.8 correlation of variables  
 Soil Conservation Water 
Conservation 
Reforestation 
Soil Conservation 
Pearson 
Correlation 
1 .360
*
 .114 
Sig. (2-
tailed) 
 
.010 .431 
N 50 50 50 
Water Conservation 
Pearson 
Correlation 
.360
*
 1 -.211 
Sig. (2-
tailed) 
.010 
 
.142 
N 50 50 50 
Reforestation 
Pearson 
Correlation 
.114 -.211 1 
Sig. (2-
tailed) 
.431 .142 
 
N 50 50 50 
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*. Correlation is significant at the 0.05 level (2-tailed). 
 
The study used Pearson correlation to determine whether there is relationship between 
the variables. Person correlation coefficient determines the linear relationship between 
variables which is between +1 to -1. The correlation is considered significant when 
the probability is below 0.05. From the table 4.21 there is strong relationship between 
soil conservation, water conservation, reforestation and water level management 
within dry lands. 
 
 
Table 4.9: Analysis of Variance 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .799
a
 0.638 0.629 0.00437 
In descriptive study, the analysis of variance being ANOVA shows the significance of 
data. The data processed from ANOVA being the population parameters had a level of 
0.0001 which is significant and shows the data was ideal to make appropriate 
conclusion about the population parameters considering that the value  of significance 
(p-value was less than 5%. The calculated F was greater than F critical being 
(190.943<2.410) this was depicted soil conservation, water conservation, reforestation 
significantly influence water level management within dry lands 
 
4.2 Limitations of Study 
4.2.1 Bureaucracy   
Organizations have various procedures that are outlined publicly to govern movement 
of people to the organization and from the organization. However some procedures 
are usually too tedious to the dislike of visitors/researchers. This was characterized by 
long procedures and regulations that were expected to be followed. Despite such 
challenges, the researcher was adequately prepared to abide by all the regulations so 
that a successful research study could be carried out. 
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4.2.2 Language Barrier 
Language is a great barrier to good communication; some respondents might be 
conversant with English language to be used in the questionnaire while others were 
not.  For those who could not understand English, interpretation into Swahili was 
done. 
 
4.2.3 Lack of Cooperation 
The researcher still experienced challenges on lack of cooperation. Some of the staff 
within this organization had reluctantly declined to participate in this research in 
pretence of not very genuine reasons. As a result, quite a number of respondents 
would have failed to provide the data. However, to counter this challenge, the 
researcher had to assure the respondents that this study was only covering the 
academic goals.   
 
4.3 Chapter Summary 
This chapter was about data analysis.  The chapter first introduces information about 
information from the respondents in terms, gender of Respondents, Years of work 
experience of respondents and Education Level of Respondents. The chapter was 
further categorized in to quantitative analysis that revolved around discussing the 
objectives of the study; the chapter also addressed the limitations of the study. 
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CHAPTER FIVE 
SUMMARY, RECOMMENDATIONS AND CONCLUSIONS 
5.0 Introduction 
This chapter presented a summary on findings, conclusion and recommendations. 
This was based on role of environmental conservation on water level management 
within dry lands in Kenya.  
5.1 Summary of Findings 
5.1.1 What is the effect of soil conservation on water level management within 
dry lands in Kenya? 
The findings the respondents stated Farmers have dug valleys to collect water and 
reduce soil erosion as a way of managing water level as proven by a mean of 4.1600, 
followed by those respondents that stated most farmers do mulching to conserve soil 
water as a way of water level management within dry lands in Kenya as indicated by 
3.7200, respondents stated the Local government advocates for soil conservation 
through appropriate land tillage as a way of water level management within dry lands 
in Kenya was indicated by a mean of 3.2600 and lastly with a mean of Farmers in 
Mbeere Region practice soil conservation measures as way of water level 
management within dry lands in Kenya with a mean of 3.1800 based on the research 
findings concurs with Singh, (2011)On the contrary, plant residues left as a mulch 
cover on the untilled soil surface, will conserve soil moist much more effectively. 
Many attempts have been made to delineate a number of zones or regions and sub-
zones of areas for the formulation of plans for development and utilization of natural 
resources. Physio-graphically, India has been divided into four major divisions and 
into six water resource regions. 
 
5.1.2 To what extent does water conservation impact on water level management 
within dry lands in Kenya? 
according the findings the respondents stated Farmers are encouraged to dig trenches 
to harvest water as a way of managing water levels in region as indicated by a mean 
of 3.5000, on the statement that the  County Government of Embu has dug dams used 
for irrigation as a way of managing water levels in the region had a mean of 3.3400, 
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Rain water harvesting is practiced by farmers in dry lands used to manage water level 
had a mean of 3.3400, Water from River Tana is used by farmers in the dry lands as a 
way of managing water levels in the dry land 3.1200. Based on this study finding 
concurs with Pacey and Cullis (2016) established that rain water harvesting is one of 
the most feasible options of collecting water for many areas and it is indeed a major 
activity of water resource management. Rainwater harvesting is nothing but the 
collection and conservation of rainwater at an early stage in the hydrological cycle to 
ensure the best use of rainfall before it has run away into rivers and ground water or 
has disappeared by evaporation. According to the authors rain water harvesting has 
provided safe water to a number of islands and other places with no rivers and no 
good ground water sources. A number of ingenious appropriate technologies and 
practices are available in different places for rainwater harvesting. 
 
5.1.3How does reforestation affect the water level management within dry lands 
in Kenya? 
the findings the respondents stated Trees attracts water increasing water level in dry 
lands as indicated with a mean of 3,.5400.Farmers in Mbeere Region depend on trees 
for their source of livelihood indicate with a mean of 3.3600, on the statement on 
Government and NGOs have set up reforestation projects in Mbeere Region was 
indicated with a mean of 3.2200 while lastly Local peoples in Mbeere Region are 
encouraged to plant trees was the least rated as indicated with a mean of 3.1800 based 
on the research findings this research finding concurs with(Gause, 2012) that stated In 
dry land environment, many plant species can coexist by the use of the wisdom of 
sharing water sources under intense water pressure in harsh environment. In arid 
areas, intra- and inter particular opposition for water is acute and severe due to the 
lack of water. Even though the information of sharing water sources for coexistence 
beneath water strain have to come into play in such surroundings, the competitive 
exclusion precept approach that species using the same area of interest cannot coexist. 
This is an essential principle in ecology. Therefore, flora that seem that allows you to 
proportion water basically use unique water resources. 
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5.2 Conclusion 
The respondents were asked to give their opinion on whether soil conservation 
influences water level management within dry lands. Majority of the respondents 
were in agreement soil conservation influences water level management within dry 
lands in Kenya. It was concluded that soil conservation influence water level 
management within dry lands. 
 
The respondents were asked to give their opinion on whether water conservation has 
an influence on water level management within dry lands in Kenya. From the findings 
majority of respondents that water conservation has an influence on water level 
management within dry lands in Kenya. This implies that Water conservation has an 
influence on water level management within dry lands in Kenya. 
 
The respondents were asked to give their opinion on whether Reforestation has water 
level management within dry lands in Kenya.  The analysis shows most of 
respondents were in agreement that Reforestation has a great effect on water level 
management within dry lands. This implies that Reforestation has water level 
management within dry lands in Kenya. 
 
5.3 Recommendations 
5.4.1soil conservation  
The famers in the region are recommended to practice Minimum tillage, trash farming 
(sowing through the stubble of the last crop), contour levee the main principle is to 
minimize water loss, and conserve soil structure. Slowing water-flow/runoff with 
contour levees, logs, rocks and small dams along streams, helps. 
The farmers in the region are recommended that they should adopt smart farming 
practices such are Practice No-Till farming with no-till farming, crops are allowed to 
remain rather than being plowed under at the end of the season. This practice keeps 
soils anchored in place rather than having bare ground exposed to wind and water. 
And Practice Contour Farming Contour farming replicates the effects of terrace 
farming, but on a smaller scale. Rather than planting crops in straight vertical rows, 
crops are planted following the contour of the landscape. Crops planted up and down 
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hillsides create pathways for water to flow. Crops planted parallel to the land slow the 
flow of water that prevents soil erosion 
5.4.2 Water conservation  
The county should adopt an integrated approach to water resources development and 
management in their respective water sectors. The approach should recognize the 
need to develop and manage water, land and related resources in a coordinated 
manner and without compromising the sustainability of vital environmental systems. 
This is in line with good practice principles advocated in dry land water development, 
where water development has occurred and equal attention has been paid to 
implications on both land and the environment. 
The county needs to establishment of decentralized water management institutions, 
such as catchment and sub-catchment councils, river basin authorities, and water 
supply committees. These local level water management institutions promote the 
participation of all water users in the decision making processes related to water. In 
water supply, the policy provides for the water supply committee to participate in the 
design, implementation and management of water projects. 
5.4.3 Reforestation 
The county government should adopt the Payments for ecosystem services and 
community-based management are most commonly associated with positive forest 
impacts, but have been studied in few contexts. Protected areas have more mixed 
results, with two-thirds of cases reporting positive outcomes. Our results associating 
agricultural subsidies with forest loss show the relevance of studying diverse policy 
types for reducing deforestation and forest degradation. 
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Appendices 
Appendix I: Letter of Data collection 
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Appendix II: Letter of Introduction and Questionnaires 
 
CAROLINE NJAGI 
P.O.BOX 63278 - 00619  
NAIROBI, KENYA 
25/05/2018 
 
TO THE RESPONDENTS 
 
RE: FILLING OF QUESTIONNAIRES. 
I am a student at Management University of Africa and am carrying out a research 
study on the role of environmental conservation on water level management 
within dry lands in Kenya with a case of Mbeere region. 
I kindly request for your support in filling the attached questionnaires. The 
information obtained was strictly used for purpose of academic research and the 
respondents are guaranteed that the information provided was treated as private and 
confidential. 
Yours Sincerely 
Sign……………. 
Caroline Njagi. 
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This research is intended to find out the role of environmental conservation on water 
level management within dry lands in Kenya, a case of Mbeere region. The results are 
expected to assist the policy makers, industry stakeholders and academicians in 
understanding about environmental conservation and water levels. This questionnaire 
consists of four sections (Sections A to D). Kindly respond to all questions by putting 
a tick () in the box matching your answer or write your answer in the space 
provided. Your cooperation was highly appreciated. 
Section A: Background Information 
1. Name of the respondents (optional) 
…………………………………………………  
2. Please indicate your gender  
Male     [  ]   Female                     [  ] 
3.  Level of education 
Primary   [  ]         Secondary                              [  ] 
 College                [  ]         Others                                 [  ] 
4    How many years have you been in farming practice?   
0 - 2 years                  [  ]              2 - 5 years                       [  ] 
           5- 10 years                   [  ]             Over 10 years                  [  ] 
5    Which of the following age groups do you belong to? 
            Less than 25 years      [  ]  26-40 years           [  ] 
            41-50 years    [  ]      Over 50 years          [  ] 
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Section B: Soil Conservation   
To what extent do you agree with the following statements with regard to soil 
conservation as a factor that impact on the water level management within dry lands 
in Kenya? Use the following scale: Strongly Disagree (1); Disagree (2); Neither Agree 
nor Disagree (3); Agree (4); Strongly Agree (5). 
Please tick () the numeric value corresponding to your personal opinion for each 
statement. 
Statements relating to soil conservation SD 
1 
D 
2 
N 
3 
A 
4 
SA 
5 
Local government advocates for soil conservation through 
appropriate land tillage. 
     
Farmers in Mbeere Region practice soil conservation measures      
Most farmers do mulching to conserve soil water       
Farmers have dug valleys to collect water and reduce soil 
erosion 
     
 
Section C: Water Conservation  
To what extent do you agree with the following statements with regard to water 
conservation as a measure of protecting water level management within dry lands in 
Kenya? 
Use the following scale: Strongly Disagree (1); Disagree (2); Neither Agree nor 
Disagree (3); Agree (4); Strongly Agree (5).Please tick () the numeric value 
corresponding to your personal opinion for each statement. 
Statements relating to Water Conservation SD 
1 
D 
2 
N 
3 
A 
4 
SA 
5 
1. Farmers are encouraged to dig trenches to harvest water      
County Government of Embu has dug dams used for irrigation      
2. Rain water harvesting is practiced by farmers in dry lands      
Water from River Tana is used by farmers in the dry lands      
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Section D: Reforestation  
To what extent do you agree with the following statements with regard to 
reforestation and water level management within dry lands in Kenya? Use the 
following scale: Strongly Disagree (1); Disagree (2); Neither Agree nor Disagree (3); 
Agree (4); Strongly Agree (5). 
Please tick () the numeric value corresponding to your personal opinion for each 
statement. 
Statements relating to Reforestation SD 
1 
D 
2 
N 
3 
A 
4 
SA 
5 
Local peoples in Mbeere Region are encouraged to plant trees      
Trees attracts water increasing water level in dry lands      
Government and NGOs have set up reforestation projects in 
Mbeere Region 
     
Farmers in Mbeere Region depend on trees for their source of 
livelihood 
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Appendix III: Unicheck_Report_CAROLINE W J NJAGI, RESEACH - project 
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